Background: Diabetes mellitus is dramatically increasing in the wide world. The managing of diabetes care emphasized the self-management education and support into patients' care and family care.
Prevalence of diabetes mellitus (DM) is steadily increasing in the world.
World Health Organization (WHO) (2014) (1) estimated that 422 million people have been diagnosed with DM globally. In the Asian region, the prevalence of diabetes mellitus could be estimated to be 300 million people in 2025 (2) . From those numbers, only 14.3% meet the target goals of the HbA1c level (3) . A higher level of HbA1c more than 8% is considered as a poor glycemic control (4) Glycemic uncontrolled type 2 DM associated with serious multiple longterm complications, including constricted of blood vessels, nephropathy and retinopathy, neuropathy, peripheral, and problems of the cardiovascular system (5) . Several factors were linked with glycemic uncontrolled type 2 diabetes mellitus, including unhealthy eating habits, physical inactivity, non-adherence to medication, lack of regular home glucose monitoring (2) .
Managing of diabetes mellitus is a cornerstone to prevent the long-term complication and improve the quality of life among the population (6) . American Diabetes Association suggested the diabetes self-management education (DSME) method as a potential foundation for diabetes care. The managing of care is relatively complex among diabetes patients because they have to visit a medical doctor regularly; adhere to medication taken for controlling the blood glucose and prevents complication; take part in self-care behaviors including, selfmonitoring blood glucose, dietary control and physical activity (3) . However, adjusted to these activities always be accompanied by some daily demands on diabetic care and patients' barriers including frustration emotional distress and unbalancing of life commitment (7) Lack of knowledge, low-level of self-efficacy and lack of social support in particular from a family member are challenging in DM self-management (8) . A family member is a key person in biologically, legally and emotionally to support and care for patients with diabetes (9) . Most of the diabetes management is conducted within their families and social environment. Thus, assessing of the family member is the fundamental part since the family has contributed to successfully of diabetes management.
Family members are always required to share the role of diabetes care.
Family can also provide some forms of support such as instrumental support for making an appointment with health care provider or helping for insulin injection and emotional support when patients faced the psychological problem during long-term self-care (9, 10) . Guidelines on diabetes care emphasized the selfmanagement education with support in patients' care and families care in which significantly enhance the diabetes self-management. Therefore, an individual education program for patients with diabetes mellitus could limit its impact on the patient since the family has roles in diabetes management.
Diabetes self-management education with family approaches to diabetes management can emphasize the context of the family's roles, as well as education, patients and family needs on diabetes care and promote of diabetes self-management. However, not many review studies explore how family support integration enhances the diabetes self-management among type 2 DM. Thereby, this review will review the appropriate intervention and explore how the family support integration approach can influence the diabetes selfmanagement education (DSME) among patients with type 2 DM.
Objective
The study aimed to review and synthesizes the effectiveness of DSME strategies involving the family member as a key person to offer social support for diabetes mellitus self-management of glycemic uncontrolled patients.
Methods
This review described the effectiveness of family involvement in diabetes selfmanagement among glycemic uncontrolled patients. We used the PRISMA statement of all stages of the review
Eligibility Criteria
The PICO (Participant-Intervention-Comparison-Outcomes) formats based on Joanna Briggs Institute (JBI), (2014) (11) to create the criteria inclusion for reviewing the articles. In originally studies among uncontrolled type 2 DM with any treatment strategies such as by using the didactic method, participatory learning, Internet-based method for intervention and usual care were included in this review. Specific reasons for excluding the article are an inappropriate subject (diabetes medication or treatment), research design (a single design, descriptive design, qualitative research) or no control group, not an academic journal, and intervention journal without family involvement. Studies focused on diabetes prevention or target population gestational is also excluded.
HbA1c was a primary outcome that reflected the glycemic controlled the last 3 months. Secondary outcomes were self-care behaviors (Diet, physical activity, blood glucose monitoring, foot infection, and medication adherence), physiological outcomes, self-efficacy and social support and clinical outcomes (HbA1c/Blood glucose level, Blood pressure, BMI status, and lipid profile).
Search strategy
The search strategy used to find the relevant articles, including "type 2 diabetes," "self-management," "family support," and "Glycemic uncontrolled." Available title and abstract of articles were reviewed by systematically searching to gain the relevant of DSME with family support program term.
Study selection
Databases accessed through PubMed, CINAHL, and Scopus in this study. We searched and identified the relevant articles published from 2008 through 2016. After removing the articles duplication, the proper articles of relevant abstracts were also retrieved.
Synthesis of Results
The results of this review described narratively. The describing of the results explained about 1) diabetes self-management education (DSME) program, 2) how to integrate the family support into DSME program, and the effectiveness of the program on health outcomes. Twenty-two recently experimental studies were conducted to explain a diabetes self-management education (DSME) with family support program on diabetes self-management among glycemic uncontrolled patients. Most of these studies are randomized controlled trials (RCT) and three studies were conducted by the quasi-experimental study (13, 33, 34) . From those fourteen studies, thirteen studies were conducted in Western countries (12-14, 16-19, 22-27, 29-34) , whereas only one study was undertaken in Asian countries (21) 
Results

PubMed
Diabetes Mellitus Self-Management Education (DSME)
We found that DSME based individual program was conducted into 40.9% of the studies (12, 13, 16, 20, 23, 25, 29, 30, 32) and 59.1% of the studies offered the DSME in a combination of individual and group education (12, 14, 15, 17, 20, 21, 27, 31, 32, 34) . In general, The individual or group-based program provided the intervention of several strategies, including personalized counseling, feedback regarding goal-setting and problem-solving, support for self-care practice from family members, and the follow-up session.
Strategy of Diabetes Self-Management Education
In general, self-management education is divided into three approaches including didactic (offering the learning material throughout educational sessions and following by discussion), participatory learning (encouraging active patients' involvement in the learning process, a discussion session, goal setting, negotiation, and problem solving), and mix (combination of didactic and participatory learning).
Of the 22 existing studies, 16 studies presented group based education or individualized counseling on several strategies such as set the, action planning, problem solving and follow-up strategies (14-16, 18, 19, 21-24, 27, 29, 31-34) . To improve the knowledge and communication skill, one study the offered a DVD-based training program (17) . In addition, other study used a Bluetooth technology to access the health condition and to communicate with family practice teams (12) .
Aikens' study expanded DVD-based training program to influence the communication skill (35) . Another study presented the cooking class to demonstrate the health food (20) . A study offered diabetes telemonitoring calls by using the mHealth + CarePartner (CP) to improve diabetes self-management and supporting their blood glucose monitoring (26) .
Education Materials
The material of this review varied across from the studies. A bluetooth technology was incorporated to deliver the diabetes information (12) . Four studies used food model, picture, illustration, foot picture (14, 18, 20, 24) . Diabetes handout/booklet (diet, exercise, medication, eye, and foot self-care) been used to spread the knowledge (15, 16, 19, 21, 30, 32, 36) . In addition, four studies (13, 14, 20, 34) used video and DVD to show the successfully of self-care behaviors practice among diabetes patients. Another study used a mobile health (mHealth) to monitor the behaviors and update the diabetes information (26) 
Follow-up Strategies
Follow-up strategies are essential components in diabetes care
to sustain the self-care management behaviors. This review verified that five studies follow-up the program by using a face-to-face follow-up (12, 15, 17, (22) (23) (24) 33) . Three studies were noticed to follow-up the program by using the telephone method (13, 14, 25, 26, 32) . Mix of telephone and face-to-face follow-up strategies (18) (19) (20) 29) and two studies did not mention about the follow-up process for evaluating the program (16, 21) 
Integration of family support in the DSME program
In recently, DSME program is incorporated into primary care unit or community. Regardless of this setting, the effectiveness of communication and supporting skill on diabetes care is required to influence the self-management behaviors and promote the effectiveness of a coping with day to day care (37) . In this review, family involvement in the program across studies. From 22 existing studies, 13 studies involved patient and family members as a unit intervention and required family member to attend the education class or meeting (14, 15, 19-22, 24, 26, 27, 29, 31-34) , 8 studies focused on patients (12, 13, 16-18, 23, 30, 32) . However, sometimes they asked the family members as a part of support system in the education session, such as support in solving stress when feelings of denial, the presence of discordant conditions, and retirement.
In Karen's study (19) , family members were needed to assist and support patients in the self-management by facilitating them to influence skills including strategies planning, goal setting, and problem-solving.
Effective feedback on the negative perception of diabetes by exchanging the health information, reducing the care resistance and building selfefficacy is emphasized by family members.
In other studies, the author stated that patients received an interactive voice response (IVR) calls to monitor the barriers of selfmanagement, medical check-up seeking and connecting with family members as a caregiver. The role of the family in this session to record patient's improvement, as well as problem during implemented the program and support for self-management behaviors (13, 35) .
A study was conducted by using a social cognitive theory focused on the social environment change especially family member to influence the self-efficacy, diabetes self-management and to solve barriers. Family members demonstrated against exercise and shared the healthy meal.
Families emphasized the cultural belief and values in terms of dietary change, physical activity and monitoring blood glucose in order to meet with needs. Family supportive and relationship are associated with diabetes self-management (14) While a study offered the communication skill using the speakerphone among couples to support and solve the problem of behavior changed (38) . This program focused on couples communication skill such as homework and discussion tasks, goal setting and problemsolving. The effectiveness of collaborative chronic care approaches is a fundamental method to achieve goals and tailor intervention in glycemic uncontrolled type 2 DM.
In Ananda's study (26) stated that participants received mHealth +CarePartner (CP) program to monitor the self-management behavior among diabetes patients. On another side, family members also received the email updates on the patient's diabetes and guidance of supporting their self-management. This program is effective to improve the glycemic control and patient-family relationship.
Regarding the emotionally supportive behaviors, seven studies address the psychosocial problem such as feelings of denial, the presence of discordant conditions, and retirement that might occur among diabetes patients (14, 19, 22, 23, 35, 39) .
The effectiveness of family support integration in DSME program has been shown in cost-effective related to reduce the risk of complication (13) . DSME is also reported to improve HbA1c level by as much as 1% among glycemic uncontrolled patients. (12, 15, 18, 19, 21, 22, 24, 32, 33) . In addition, several outcomes have a positive effect on psychosocial (35) , self-efficacy (14, 24) , dietary and physical behavior aspects (19) , perceived support (15) , knowledge (32) , medication adherence and quality of life (32) . The improvement in several outcomes has clearly confirmed the importance of family involvement in diabetes self-management education.
Effectiveness of family support integration on diabetes Outcomes
DSME with family support has a significant effect on varieties outcomes of existing studies in this review. The outcome will be classified into five outcomes, including self-care behaviors (Diet, physical activity, blood glucose monitoring, foot infection, and medication adherence), physiological outcomes, self-efficacy and social support and clinical outcomes (HbA1c/Blood glucose level, Blood pressure, BMI status, and lipid profile), as follows
Self-care behavior outcomes
Based on the inclusion criteria of the database search, 14
intervention articles examined the impact of DSME with family support on self-care behaviors. There is strong evidence reported that following good self-care behaviors, including diet, physical activity, blood glucose monitoring, foot inspections, and medication adherence have a significantly improve the clinical outcomes and prevent long-term complications (40) . Two studies have a positive impact on healthy dietary intake (27, 31) after receiving the DSME with family support involvement. Other study showed an appropriate in selecting healthy food and food exchange (20) , while five studies focused on exercise behavior outcomes of diabetes (13, 21, 27, 31, 34) . Both of those studies showed the high level of family support integration on DSM program.
In addition, when the correlation between support perceived with blood glucose monitoring was examined, four studies have been found. Those studies confirmed that higher level of support is significantly influencing the blood glucose monitoring at home (13, 14, 17, 20, 24, 34) . For medication taking behavior, seven studies demonstrated that regularly medication adherence was conducted under the family support (14, 15, (18) (19) (20) (21) . Furthermore, this review confirmed that the increasing of self-awareness on foot inspections is correlated to foot ulcer prevention (13, 34) .
In opposite of the previous study, four studies showed not significantly on medication adherence under the family support (12, 20, 22, 23) . It could be correlated with low family participation (20) , understanding of patient and family member roles, and patients' adoption on medication adherence in the long-term period (22) .
Those opposing results indicate that study limitation had minimized the resulting effect.
Psychological outcomes
As an approach to explore the psychological problem in managing self-care behaviors, barriers related to psychosocial were reviewed in this review. Emotional distress associated with poor diabetes self-care and glycemic control which impacted to emotional responses, including feeling discouraged of diabetes treatment, worrying of long-term complications, and incorrectly defining the concrete of goals for diabetes cared (41) . From those existing studies, twelve studies addressed the psychological status as the intermediate outcomes, which reported that higher level of family support has a positive impact on reducing depressive symptoms (13, 15, 22, 26) and positive emotional control (16) , psychosocial well-being (19, 31, 34) , quality of life (26, 32) and diabetes related to distress and reducing barriers (17) . As the results, less depression has positive impacts on self-care behavior and certain clinical outcomes
Self-Efficacy
A concept of self-efficacy was generated in the context of cognitive behavior modification among patients with chronic conditions. Five review studies explained that patients who have higher perceived support are significantly better self-efficacy (12, 14, 16, 20, 24) . One study received the one-on-one tailored education session and bi-weekly follow-up to influence the self-efficacy on performing self-management (32) . Consequently, this self-efficacy will improve on self-management practice.
Social Support Perceived
Support is a fundamental approach to sustaining self-care behaviors among diabetes patients. Six experimental studies described the impact on family support integration on social support perceived. (12, 13, 15, 22, 23, 36) . While one study explained the positive impact of on the quality of the relationship between patients and family member in managing the diabetes self-management behaviors (26) . For this reason, social support was effective for improving the diabetes self-care behavior.
Clinical Outcomes
Twenty-two articles were reviewed that examined the effect of DSME with family support on clinical outcomes. Ten review studies showed the improvement on HbA1c (12, 15, 18, 20-22, 24, 30-32) after succeeding the diabetes self-management. Five studies focused on the dietary modification support to improve blood pressure level (12, 20, 21, 26, 29) . In addition, the relationship between perceives support and lifestyle modification also improved body mass index (12, 33) and lipid profile (21, 29, 32) . These studies showed the high level of family support in sustaining self-care behaviors. Another study also reported that patients in the experimental group that received the one-on-one peer support with DSME program had positive impact on improving blood pressure, LDL level and BMI index than comparison group (32) In opposing to the previous study, two studies confirmed that no significantly change in systolic blood pressure, triglycerides and BMI (25) . It could be linked to the low level of peer support group in the long term period. Other studies also showed no significant on HbA1c level (29, 32, 34) 
Discussion
We conducted the systematic review of 22 existing studies related to diabetes self-management education (DSME) with family support from 2008 to 2016. The results confirmed that impact upon family integration on several health outcomes of type 2 DM. Many studies are strong of study design such as randomized controlled trials
The diabetes self-management education based family intervention is often generated by individual and group education. This strategy offered in a combination of didactic teaching and interactive or participatory learning approach. Some studies conducted the diabetes self-management education with mix teaching methods by involving the family members into a collaborative approach (12, 14, 15, 17, 20, 21) . The combination of didactic with other methods such as goal setting, action plan and problem solving has a positive impact on health outcomes and improve health behaviors (13, (17) (18) (19) (20) (21) 23) .
This literature review also found that the integration and involvement of family members into collaborative approach was verifying widely across studies.
Many studies incorporated the details of family members into program activities such as providing the emotional support regarding problem-solving and helping patients to solve the emotional distress or provide informational and roles to facilitate, accommodate, remind motivate and partner with behavior change and do tasks. Some studies in this literature review found that family members were included in an intervention program. However, lack of information about how family members provide the support in diabetes self-management behaviors, interaction in the program and what family outcomes should be addressed from intervention. Only a few study described the role of the family member in the participatory learning. In addition, some studies unconsidered about the key person in that family that has a responsibility to provide caring for the diabetic patients. In order to effectively to engage family members in the intervention, the clearer understanding of the theoretical basis of involving family members is needed to serve the patients during performing the self-care behaviors.
The duration of the intervention and follow-up is measured by using the length of the intervening period from the pre-test until completing the program.
The length of the program is divided in the short-term (less than six months), medium (six months to 12 months), and long-term (more than 12 months).
Studies conducted in the short term duration of several strategies, including weekly telephone follow-up, face to face follow-up, negotiating, and discussing to design the goals and action plan, and modify the goals and action plan were more effective to improve the health outcomes (12, 13, 15, (17) (18) (19) (20) 23 ). On other hands, long-term studies were increasingly emotional discouraged. Higher of perceived self-efficacy associated with the feeling of empowerment (42) Follow-up is an essential component in diabetes self-management among patients with chronic conditions. Generally, follow-ups are categorized into four strategies, including assisting computer-based, phone call, short message service (mail), and home visits. In this literature review, follow-up strategies are used to assess the patient's experience of the program, identify the barrier and use a problem-solving approach to address barriers revise the action plan to meet the goals, and reinforce any successful performance dietary and exercise selfmanagement. Combination of telephone and face to face follow-up is very effective to monitor the patients' achievement and significantly improves the health outcomes by increasing knowledge and self-efficacy to carry out selfmanagement behaviors (14, 18) A study that assessed the outcomes found there is a significantly on clinical outcomes such as HbA1c, blood pressure, lipid profile and BMI status have been improved after implementing the program. Three studies mentioned that no significant change of HbA1c level in the short intervening period (17, 20, 23) .
Other issues in the self-care that is often faced with diabetes patients are to maintain the behavior after the end of the intervention period. However, the engaging of a family member could help the patients strengthen self-care interventions in the longer intervention period (43, 44) .
Strength & Limitation
Although in this review, we reviewed many studies involving the family member in diabetes self-management with randomized control trial (RCT)
design. However, some limitations are still found in this review. Heterogeneous methods, strategies, populations settings, and outcomes make it difficult to compare the effect size of each study. Even though we created this systematic review by hand tracking, there may be some studies related to family support for diabetes self-management unidentified.
Conclusion
Developing diabetes intervention in family support is an integral part of sustaining the self-care behavior and improve the health outcomes. Various studies showed the heterogeneity of the teaching strategies, follow-up, material, instruments, and outcomes. Further study needs to provide details of diabetes self-management education in the intervention and compare the health outcomes of and without family involvement. In addition, the role of family participation should be assessed in diabetes self-management interventions and how the family involvement can affect outcomes. (25) Randomized control trial (RCT) -The participants received the DSME including, diabetes overview, eating with diabetes, physical activity, managing emotions etc. 
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(2010) (27) TobertDeborah (2011) (28) control trial (RCT) Utz (2008) (30) Randomized control trial (RCT) -Culturally relevant group DSME intervention was consisted of eight 2-hours education session over 8 weeks period, incorporated the activities and problem solving in each group session -DSME was delivered by emphasizing the supportive atmosphere, storytelling related to diabetes care, diabetes education material, lesson, an approach emphasizing respect and empowerment -Individual DSME session: week 1 is setting goal; week 4 is reviewing the progress, problem solving, offering additional information; and week 8; final review, discussion about the self-management achievement and plan for future self-care -Families were invited to selected group session to gain the diabetes information and peer support 
